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! This study of materiel research and development in the Army
. air arm, 1914=1945, was prepared by Dr, Martin-P..Claussen, An
earlier version of the study was a part of a larger work entitled
UComparative History of Research and Develecpment Policies Affectw
ing Adir Materiel, 1915-1944," prepared for the Scientific Advisory
Group of the Uffice of the Chief of Air Staff.

The relationship of the Army air armm to the vast ccoperative
effort of "“seience at war," particularly in the years since 1939,
is the chief emphasis of the history. As stated in the introduc-

N tion, the study deals with "the situation in 1939 as to the

military reguirements, the research and development facilities
of the Air Corps, and the scientific potential existing in pgovern-
mental, industrial, and university laboratories; the expansion of
the AAF establishment for experimental engineering and for research
control, 1939-194%; and the changing relationships of the AAF to

X . the wartime research activities of the federal government, the

other supply services, their industrisl and univereity contractors,

% and the research stations of the other Allies.t

Readers familiar with the subject matbter are invited to
. furnish the LAF Historical Office with criticisms, additional facts,
or interpretations. For this purpcse, perforated sheets have been
inserted at the back of the study,
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Chapter X

LIYRODUCTICH

The need for new mnd better weapons is as old as the beginnings of
orgenized warfare, as is the truism that better weapons can overcome an
eneny having more reapcns.l In tveatieth-century air warfare this
hictorical truth is partlcularly pertinent, chiefly becauss of the rapid
rate of obsolescence of military alrplanes since 1914, during a period
wihen international rivalry, srowing commercial competition, and other
pressures stimulabod Lhe development of airfraves wibh better airfoils,
power plants with better performance, and equipmeat with pgreater pre-
cision and effectiveness,

Tne pripneiple that the cuality of the alr forcel's airplanes rust
precede the quantity vas not alvways universally accepted in the Undted
Stabus. In the early 1920's "bhere was a preat deal of criticism of

the fremy and Havy for upending too much noney on experdmental nork and

i. The literature on the history of weapons, tauctics, snd organized
wvarfare iz vack. Awmong useful published surveys of recent date
ares Tom “intrinrhan, The Story of ..eapons nnd Toctics from Iroy
to Stalingrad (Eoston, 19433 originally publiched in Iagland);
George 1. Groy, seience at ,jar (lew York and London, 1943); and
portions of J. U, sernal, Tne Social Function of Science (Hew
York, 1939; orieinally published in DCngland). One nobable coliec-
tion of works and bibliographical data on military history exists
in the Library of the American Military Institute, housed in the
Uationzl Archives Building, uwashington D. C.

' ~ [
Lr_.‘it"(\_ j‘/.‘;i.j'- {
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not encugh on quantity promm'f.ame:rr‘:..""'2 Aroy air spokesmen, saddled with
an inventory of rapidly obsolescing planes inherited from .'orld .ar I,
overleoked few onportunities to point out the dasngerous assuuptions

that lay in the rather "respectable® statistics on the strength of the
Alr Service, ac well as the further daneer that without the development
of now rodels for the rilitary, the infant sirveraft indvstry (on which
the Lrwy wonld depend in any national emergency) would atrophy.3 Simi-
lar warnines were echoed and wmplified by the epidemic of congressional
and Amey corrdttess and boards that investisated the air arm betweer the
1918 Aruistice and 1935.% Bron with such repetitive hamuerings at

lesislabive end ey opinion,5 the need for continuous research and

developrent as a hasic premise of air supremacy was not always unanimously

2. Leport of the Federal Awistion Commission (Howell Commission}, Jan.
1935, p. 127. The Howell Cormission went con to say that then, in
1935, "the “ervices are in danver of switchins to the opposite
extreme." Ibid.

3. lemo for laje Pettis, CLI), by Gen, Mason ll, Fatrick, Chief of the
Air Serviece, 28 Feb, 1923, in AnG 475,73, seronmtical Dguipment,
The aireraft production industry was of course still in its infaney

stage in the early 1920's, withoul any considerable commercial source,

such #s the later olr transport industry, on which to thrive.

be These eomgittees and boards are listed in the Final Zerort of .ar
Bepartment o _cpecml Cermitbee on Army Lir Corps (mlrer Bcardr 12 dJuly
193&, PP e h=5s & SU0S equent bo...rd the Federal sviation Commission
(liewell Ccmsdssion) in 1935, s-'zould be addeds These and other
legislative committee zmebivities, 1907-1935, are discussed in A4l
H.’Lstorical Studies: o, 25, Crganization of Military ;;eronqutlcs,
1907-1935 (Concressional & .or Derartrent ‘ct.:x.m) nassima

5. PFor example, the Howell Coriission in January 1915 n its Report,
The 157-52) hod s2id that if a reduced Air Corps budget should
rejuire sciie retrenchment, queatity should be sacrificed to quality.
In eny future emersency, cuantitv would be more easily remedied
than quality. "Jo develon a fundamnentally new type of sircraft cr
engine + o o bakes yeors. o . o Desirm and development cannct be
extenporized.” Furthermore, the rrice of development in money
value should be & "secondary! considerabion,
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acknovwledred and supported. As lzte as 1939 the so-called Lir Eoard,
revicwing the caperimental progras for the Cnief of Lhe £.ir Corps and
the Jeneral Shaff, found it necessrry to preface its report with the
warnine that "uize alene . . o is ¢ minor factor? in deterining the
cenparative combat efficleaer of /merina’s alr foree.6 The Zoard went
on to urge that 2 Muora definite, effective, and coatinuing” resecrch
and developrent policy was needed; thut, In comparison, the problex of
gquantity productica reguirerents was Moot & difficult tasgk™; cad that
wrgilure [of the nroduction plauners of the Lry] to antleipabe potential
developreats in such o rapidly propressing sclence as aeronavtics inev—
itably will result in the supply of ajroraft to the armed forees with
characberistics that ore ineffestive apgainst eneaay weapona."7

Tne scope of "researsn and developrment" was rather broad in ivmy
terminolozy. It v2s o phrise bo denote the experirwntal activities of
the air Corps, and it wus ¢ wodretary rubric common to all the supply
services of the Aryy in 1939. Esseatially it meent (for the Air Corps)
the engineering, research, and testing b Jricht Field in coansetion
with the construction by industry of new or inproved models of airplanes,
entings, and iirborne and pround ecwiprent peculiar to Jir operationss

It vas occasicnally subdivided by the Air Corps, in the directives and

6. laboriel Div, mevo, "icronsutical Research s~nd Levelopmentt [nboub
24 April 19397, in 1AG 402,112, Tests end lUxperimenta, Tho wording
is slipntly differevt in the Tinsl draft of “Adr Eoard Report,”

LG 320,2 (6~26=39), 15 3en. 1939, Tsb C, p. 2 {aimeographed copy
3N fhe Je Lyoa project beok noe 15en, in Office of Depuby AC/AS, 1:3).

7. Ibid,, Tcb C, "Folicy Governing Eesearch wnd Develonment," p. la
The observction on prodvetion resiirements, which wes omitbed from
the final draft of the report, cppeared in i merorandum of proposed
recormendationa of the Board, [eboub lzy 19391, in 440 400,112,
Tests ond Deperinents,
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correspondence, into "fundamental research," such as aerodynamic analysis
in wind tumnels, and "applied rese&rch.“8 heither of these subhesdings
was exclusive, however, nor was the distinction always accurate, For
excmple, wind-tumnel tests, far from being studies in "pure sclence' on
the theoretical aspeets of air behavior, usually were applied tests of
scale or full-scale models of wings or other airplene surfaces. lor was
aerodynarics the only problex involved in research and development., The
developrent of new aerial weapons in totzl war potentially included
research in all the natural and physical sciences, in both their "pure"
and their "practical" phases. The Air Corps, however, made no distinction
in actual practice, in the administration of its research activities,
between these two arbitrary divisions of science; 2nd in ignoring such
clasgifications of knowledge nir Corps officials apparently did not
betray any mors uncertainty and unrealism then did the scientists theme

Selves-9

2. OCther iir Corps classifications in 1939 were "fundamental® (RNiCL),
tapplied" (.ripht Field), and "university" research, entirely omitting
industry. (Usteriel Div, mewo, "ieronsutical 3Besearch and Develop-
menbt [akout 24 April 19391, in ibid.)

9« For exarple, in & survey of the sciemtific sctivities of the federal
governzent and their relation to industrial and university research,
made in 1937-193% by the Seience Committee of the Hational INlesources
Committee, the varyine definitions of "science znd "research,"
Upuret and “applied," ave explored (pp. 6, 62, 168 of prublication
cited below), including Julian Huxley's proposal for four instead
of the traditional two categories; but the report proper ignores
these classifications in favor of institutional and obher administre-
tive and functional groupings. OSee Hational Hesources Committes,
Researsh—/ ationzl Hesources L, Relation of the Federal Govern-
ment to hesesreh (He Doe, Lo, 122, 76 Long., T 1 Gess,)j as well as
Tater volunes on Industrial Desearch and on Business iesezrch.
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. Yore irporbant than = pigeonheling or cerpartmentalizing of researci

ond developmeat +is the fundarentally cooperative character of seience,

7
. in wor (a3, indeed, of sclence in rzaceful pursnite), Zspecially was
i this trae of ewperimentsl airplanes, whose cosplex desisn and consbruction

problics ned beoa aplly sumsrized shortly before by the Federal avietion

- 10
Oopxicsions

in aireraft desirn 13 not zn invention, It bus passed beyond
v Lhe point where it can be incpired as a whole by a single
jadividual, Cood alrplanes arc not the produet of miraculous
inspivatica but usually of the coordinated effort of a design
and researen orgunization of a dozen or rore oroups of spe-
cialistSe o » + & desisn is not rerely z haopy idea, nor even
& coasidersble collection of them, It is the asggregate of &
great nucber of carefully ecordinated details. It is a file
of blueprints of which the collertive area would in many cases
literally . « . carpeb a foobtball field. It is & [ive~fool
. shelf of books of computation and specification.

i3

“ven this blonket view ves an understaterent, A combat airplane was
i more thun such a product of & single "design cnd research crgonilzation."

. It was bhe resulbant of ideas and supgesticns from military and other

federsl apreacies as well, such as military requiresents frcrm the Alr
Corps, wind-tunnel test data frow the Hatiopnal Advisory Cormittee.for
Leronzubies (LACA) and \right Field, flirht and static tesht reports from
Vright Field, operationsl sultability tests from the Alr Corps proving

grmmd,ll saypesticns for rodification frow the tacticzl units of the

- 10, Howell Gommission, Heport, pne 162, 167. ‘he comzission had used
this descripbive analysis to deronstrate the need for cembining
the functions of experimentul construction and cuantity production

» in a single piven airveraft fim,

- 11, That is, the 23d Composite Group, activated at lluxwell Field, ild.,
in aurnst 1939 and moved to £glin Field, Fla., in December, and an
tancestor! of the Ail Proving Ground Command, Cee I'GC Historieal
Brench, UHistorical Cutline . + (Jen. 1945), pp. 19-20.
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. 4ir Corps end (ofter December l?l.l)lz from the oversess theaters of
operations, and the sugeestions from the Allied air forces. Furthermore,
especinlly with respect to related bombardment, armement, communications,

| reconnaissence, navigation, and other airborne and ground equipment, the
sources of ideas and experimentation included still other agencies, such
25 the other irmy supply services {Ordnence, Signal Corps, etc,) and
their industrial contractors and the university wnd pgovernment labora-
toTics,

The relstionship of the Air Corps to this vast cooperative effort
of Pacience ot war' conprises the bulk of this historicsl study: the
situation in 1939 c3 to the wilitary requirements, the research and

. development facilities of the Air Corps, and the scientifio potential
existing in governmental, industrial, and universily lsboratories; the

X expanvion of the AAF establichment for experimental engineering and for

. rescarch control, 1939-1944; and the changing relationships of the AJLF
to the wartime resesrch acj;ivities of the federal government, the other

supply services, their industrial snd university contractors, and the

research statlions of the other Lllies,
The basic scientifie rescurces for developing bebter weapons, as

discussed in this study, congist of (1) scientific personnel,

12, Actuslly, surcestions for modifying airplznes and equipment had
already been couine in to liright Field rmuch carlier than fmericals
entry into the war in December 1941. The various Air Corps
ohservers in 1940~1941, ineluding the ilr Officer of
the Chaney lission (Army Special Cbserver Group) after June 1941,
were concerned in large part with anslyzing the combat performance
and effectivetcss ol Uede-produced sir meteriel (both Lend-Lease
end Sritish-imported); and their reports were of course transmitted
to the United Stutes for use by the fir Corps and ibs industrial

. contractors.
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(2) laboratory and experimental facilities and equipment, (3) money,

(&) orpanization and administretive framework, ani (5) a favorable public
opinion. Still anobher ecztegory ri~ht be (6) the recorded intellectusl
experience, whether buried in oublicsticns, archives and records, or
unpublished rmanuserirts., If there is any truth n #e asserticn that

no new idea is really new," this truth stemmed in part from the fact

that meny recorded ideas lay burled snd doraunt, for the sost part, in
the arehives ond libraries of seience and technolony. IFor example, in
1939, at least 33,000 zelentlfic periodiczls were belng published throuzhe

13

out the world,™ and thelr utilization wos far from adecsuste either for
peacetine or for wertinze purposes. Zven abstracts of this literature,

like Chemicul Abstrachks, were not being fully uwtilized, Added to this

were the zountuing of unpublished rmanuseripts in ceadedde, industrial,

and governmental files, including the hisborical files in such repositories
a5 the Library of Jonrress and e lotilonwl srchives, DSved the systenatie
Gurzons woere probably not ferreting out every lwst idea of military value
from trelr own archives. In the United Stabes, it wes said in 1939, "the
governmeat [not to wention universities mmd industry] now has buried in
its files as zuch in the way of intellectual resources as there are
rinerzl resources buried underneath the soil of the Dorth American con-

tinent.“lb

13, Lorld list of seientifiec Periedicels (1934 ed.). Problems of
sclentific publications are discussed critically in Bernal, The
Secial Punction of Izience, ppa xv, 117=18, 272 £f,, 292 £f., L49-57.

Ly. HNetienal Revoureces Comritbee, llelation of the Federal Covernment
to Zesearch (1939), p. 53.

-
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Chapter II
RESEARCH AND DEVELORMENT POLICIES IN WORLD WAR T

Industrial Besearch by 1934

By the eve of Torld Var I industrial research had come to have a
respectable position in America's growing corporate economy, Idison's
plant at Newark, . J., established in 1869, and his Menlo Park Labora-
tory, in 1876, had been the first outstanding early example of applied
research for industrial exploitation. At the same time the General
Electric Company since zbout 1892 had been a pioneer in the use of
fundamental research by industry, Behind them was a rich century of
American invenbive ingenuity, reflected in the development of the sewing
machine, the reaper, and the typewriter, to cite only a few outstanding
examples. Between 1890 and 191) laboratories became a common adjunct
of industrial firms, but with a fluctuating "birth rate,” as shown in
the graph on the following page.l

Industrial research was motivated by profit, of course, and had
flourish'ed in industry before 1914 largely because of the growing
appreciation that betber or new products would command a betbter market

in the competitive world. Scmebimes this motivation had an adverse

1. Graph taken from Franklin S. Gooper, "Location and Extent of
Industrial Research Activity in the United States," in National
Resources Planning Board (successor to National Resources Committee),
Reseazch—-& Hlational Resource: IL. Industrial Research (1941),
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effect on the caploitation of inven’cionsz and the development of new
vroduets, Thus, the Jestern Union Telegraph Corpany, it was found in
1912, "would not touch the telephone,!" and neither the telegraph nor
the telerhone companies would "touch" radlo, because of the threat of
these new fields to the existing production of these f:'l.:r'n:xs.3 EBut in
peneral, corporate research was performing a nseful goeisl function that
had 2 potential for both peaceful end wartine pursuits,

Anong the customers for industrial research was the rilitary. In
sore outstanding cases Army end Savy support to research--goverment
subsidies, in effect--had been the chief resson for the immediate
developrent of a field of applied science. The development of large-
seale smelting of iron with coul, the stean eagine, and the 3essecxer
process all had resulted directly from military and navol needs ;h and
in America the llavy had svbstantinlly influsnced the growth of the steel

industey afber 1933, and the Arry the chemieal industry sfter 1891,

seronautical Development by 1914

Aeronaubics by 1914 was the latest field where scicntific develop-

ment wes beiny finaneially sponsored primarily in connectlon with wer

2, 3o history of inventions can be included here, nlthoush the literature
on the subject is substanial, Inventions, of course, derived also
froa sources obher than industry research. For cxample, only 12 out
of 75 of the nnst irportant iaventions between 1829 and 1929 came
out of corporate l:boratories, according to one critie, J. D, Dernel,in
Tho Socisl Funchion of Science, pe 16le

3, Hearings conducted by ~ouis U. Drandels, 1912, cuoted in Bernal,

The Coeinl Funehticd of Zcience, pe 143,

L. Bernul, Tne Gocicl Fnction of cience, ppe 165-70. Bernal, & critic
in 1939 of the Pprostibution” of science to war, aclmowledyed that
the "rajority? of technieal and scientific advances in the ninebeenth
contury had sorune £ron militer, and anvel needs (ibid., pe 165).

5. laticnal Resources Coumittee, Relabion of the Federal Covernment o
Hesenrch, Tre Lieh5.
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and netlconal preparsdness, bub b was in Jurope rather than in imerica
waere voct of the officisl interest in military asronautics lay. Tne
war Deporbuonb appropriation for acroasubtics in 1914 tobaled only /125,000,
rastly less thror that of any of the rajor Zuropesn powers, and less even
tion the oppropristions of Jerman and llexieo, Tne waor Department’s
interest in asrcnauties had been srorsdie, although it hzd not always
been nerztive, [or exerple, in the Civil ior in the 1860's the Lray
had used bolloons for observition nad the adjustrent of arbillery fira.6
Purtherzore, in 1292 il had been the lroy ond lavy thod were most
syapathetic bo Taxmeld Fo Langleyts scale-model "ierodrame™ uad that geve
bir 2 portial subsldy for building a full-seale wodel of the flying
mzchine, Ta 1903, however, vhen Lngleyts machine foiled to laonch,

the newspapsraen vho were present duammed the project with sarecsa and
ridicule, snd the Jar Yepartrent chose not to teke an independent view
and coatinee its developzeat. In the sowe year, the .right brothers!
firet flight 2t ditdy Hawk, U. Ca., brousnt little rezronse from the
public, wnd apqareatly none froz the wor Deportment, In 1905 an offer
by the .xights to gell their plone to the zoverament waa rejected, and
not until after they had sold thelr ideas in France, Britain, snd
Germany did the ,or Lepartment becore intercsted, The crash in 1902

of the .right ~odel being tested for the Army at Fort Ljyer, Va,., did

not this tioe deber the Army, however, and in 1909 the [Tight "A" pusher

was accephbed from the . right brothers.7

6. Trederick 3. Haydon, aeronsuties in the Union and Confederate Arnies,

Te Draft JFSE0 study, "4 Brief History of the irmmy Lir Forces,n
especially pps 23-2h, 29-32,
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These rodest beginnings were followed by odditionsl purchuases of
sirplone codels froa the Lrights, w3 well as from Curtiss, Surgess,
end Laxtin, totoling chbout 39 pusher and tractor airplenes delivered
to the Army by bhe end of l911¢..8 llcne of these models had been “custon
built? for eay taetical use, althouch in 1914 the first Acerican
specificaticn for 2 wilitary plane bad been issued.9

Nilitery acronsutics wes prosressing slowly in Jmerica, and while
historically most new ideas do encounter delays in their spplication,
the faet was that Arxericals deleys were comparatively more serdous thun
those of foreign governments, C(f an estimated (25,000,000 spent between
1902 ard 1913 throughout the world for wilitary and naval gviation, only
+135,000 hed been spent by the United States, less than that spent by
any other mijor power and less even thea the expenditure of various minor

nowers, as shown in the table below:lo

Germany w25 ,C00,000
Trance 22,000,000
ussio 12,800,000
Ttaly 8,000,000
Austria 5,000,000
Oreat Britoin 3,000,000
Bel.giun 2,600,000
Japan 1,500,000
China 760,000
Bulgaria 600,000
(reece 600,000
Spain 550,000
Brazil 500,000
United Stntes 435,000

8. Iabulation, "U. Se Army adrplanes Accepbed fror 1908 to January 1,
191%," n.de, in 4. o. Historicel Section file 452.1, Alrplanes,
Generel,

9, Arthur Sweeiser, The american Air cervice o o o (1919), pa 25,

10, Ibid., pe 16, quoting testinony before Hovse Comwmittee on Lilitary
affalrs in 1903, T[ipures published by the UACA in 1943 vary slightly:
Germany, $37,000,000; fraaee, .25,000,030. (Journal of spplied
FEE SiGS’ SR 1911—3, P 399')
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If the government was parsinoniocus in subsldising aviation develop-

reut, coutiercial sponsorship of sviatlon was even less svbstanbial, 1T

not totzlly nonexicteat., There siuply were no sinificant comnmerciel

cutlels for aviation in 191); "the measer aireraft industry had only one

. 1l .
custozer, the United States Governsent.” Stated in terus of zero-

nantiezl progresg rather than aeronautiezl budpets, Americals position

was egually inferior, as roported offieially in 191331

2

Tae public has lost interest and does nob support aviation
88 2 gport; the Coverarent has given but little sid in develop-
ing it os sn odjunet to the national defense and has inmposed ne
restrietions cv regsuletions on iis private use; the outrat of
acropliies and robors in this eowniry is inferior both in atzbers
and in guality to that of tho foreirners; ovr usirren sre fewsr
in mrber aad of less exrerience; no public-spirited eitiszen hus
eqdowed an sorenauticsl luboratory o hos beoon deas in rany
inutonces sbready ovr techaleal colleges have not offared orpor-
tunitios for the seienlific trainins of asropantlical engincerse
To plaec the dovelop-ent of nechaaiesl fli-ab en w corrcet
en~incering boasit the cub cnd try acthoeds o the ploncer —ust
give vz to beth theoreticsl and praetieal investiswtion of the
lows of aerodymardes cnd to eareful tests of -wehines cad the
raborinls eptering into their production,

In coabrast, the wout hopeful sija for iericun aviation in 1914

was thul orpunized :ercasutienl resesreh had been berua, In 1913 bhe

rirst sbeps had been token to estoblich the habtlonal Advisory Committee

for Jicronautics, end In 1915 it was piven its first «pprorriation for

et

the "selentific study of the problems of flicht." These origins of the

‘e . 1
N40a have been described as follows: 3

In 3913, Dr. Charles D, .aleobt, then Sscvrebary of the
Saithoonien Institubion and a member of the Nublionsl Acudery of

124

13,

Stuteront by HACA, in Journsl of Lpplied Foysics, ause 1943, pe 399
Swgelser, The Znericon sir Service, pps 18-19, cuoting an unidentified
Tofficisl" preport of 1913,

Official view of the RACA in Aurust 1903, in Journal of applied
Fhysics, aure 1943, pre 399=400,
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Seiences, proposed that ¢n aeronauticsl research sroup be
organized ond that it use Langley's old laboratory in the
Zmithsonian building. & comdttee studied the matber,
reported favorably, and the Advisory Comaittee of the Langley
Aerodynamical Laboratory was seb up, Awong the distingaished
nerbers nreseat at its first meeting, held on lzy 23, 1913,
were Capt. .. I. Chambers, Glean Curtiss, Orville liright,

Dr, walecott, rad officers of the Army and Havy. Cnly three
mectings were heid when the Corptroller of the Treasury . . o
[ruled] that the comzitbee could use no povernment funds nor
personnel because it had nobt been established by law. So the
life of the Advisory Committee of the Lanpley Aercdynamical
Laboratory ended.

Dr. Waleott was not easily discouraged. Friends of avic-
tion met freguently with Dr. .aleott in his home to discuss means
of winning governmentsl support for their idea. ihen Fresident
wilson was approached cn the subject of establishing an aero-
nautics cormittee by luw, he refused because he thousnt it
would appear to be 2 warlike measure and he was trying to keep
us out of the Luronean ar which had already. broken out.

Finally, however, Dr. \.aleott succeeded in getting his
bill attached zs a rider to a laval appropristion bill, which
vas passed by Congress and became law lareh 3, 1915, and the
Hational Advisory Cermittee for Aercnautics was created—'"for
tho snpervision and direction of scientific study of the
problems of flicht, with a view to their practical solution®
and to "direct and conduct research and experiment in aero-
nautics,”

Conrress, with some misgiving and an sbundance of caution,
appropriated 5,000 & year for five years, or "so much thereof
as shtll be necessary® for the work of the new Committee,
After its first year the Committee began to receive annual
appropriations from the Congress, the first of which amounted
to almost 45,000, dth this a modest start. was nade in build-
ing what . o o [[1ater becane] the great Langley lermorial
aercnautical Laboratory,

artime Researeh and Development, 1914-1218

The IIational idvisory Cormittee for Lercnsutics, although it dated

officially from 1915, did not accuire any laboratory facilities early
enousn to use in the war that followed. In lpril 1917, when war was
deelared, its facilities were still in the planning stage: four months
garlier it hod been promised a porticn of the rro.posed. Langley Field (Va.),

selected by the frny as ity own teuting area is well., JAad the end of
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. the war in November 1918 came before the first NACA wind {unnel could

be completed and befor? its new engine dynamometer buildings could be

put into operation. Actuslly, the wartime research activities of the

NACA were less prominent than was its advisory work on other aeronsutical
- matters—-production planning, standardization, patents, and training.u’

Nor had the Army's own experimental facilities passed the planning

stage in April 1917. Langley Field had been accepted by the Aviation
Section of the Signal Corps in December 1916 as the best of 15 sites
for its “experimental station and proving ground.“ls The Aviation

Section's "Engineering Organization" in Washington, consisting, early

in 1917, of Capt. V. E. Clark and five civilian engineers, planned to
move to Langley; and construction was begun in lay, the month after war
was declared. The langley site was soon abandoned, however, because of
its "isolation from hign grade help . . . and inaccessibility of . . »

materiala."lé

14, NACA, Annual Report (1919), ppe 13-1k; and 1%, Robert C, Hilldale,
"History 0f ¢ « o Aireraft Production . . ¢ Advisory and Co-
operative Agenciest (Air Service historical monograph, sbout 1919),
PPe 1-37, in A. 8. Historical Section files, Another function,
that of Yaeronautical intelligence," was established in 1918 for
the collection and dissemination of information on American and
foreign aeronautical developments, and included a "sclentific
attachd" in Paris.

15, Site selection, construction, and jurisdictional disputes between
the Buresu of Lircraft Froduction and the Directorate of Military

: Aeronautics are all discussed in Capt. He. He Blee, "History of

" Langley Field" (Air Service historical monograph, 18 Aug. 1919),

« 3, Historical Seotion files; copy also in AFIHO.

T M, arguments in favor of Langley in 1916 were concerned only with
“~ile gelgﬂ'al location in the Tast and South, its pro:u.mity to New

i, uﬁ:ﬂ:s ifrontage on a large body of water.,t The latter
cbor Q\‘as ly of greater interest to the Navy, which was
al plan, The Navy, however, also abandoned
h%:: ﬂ*pr the other side of Chesapeake Bay. See MHistory
Flejaw and nm Annual Report (1919), p. 13.
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As the alternative, the McCook Experimental Field at Dayton, Ohio,
was selected in 1917 because of its proximity to the airplane industry
in that eity and to the autcmobile industry in neighboring states, al-
though some public ¢ritics later charged that the site had been selected
by Col. E. L. Deeds, Dayton industrialist in the Air Service, because
of his airplane and other interests there, Some important laboratory
facilities were built at McCook before the end of the war, including
dynamometer bulldings; a proPGIier test Laboratory; a nine-inch wind
tunnel for calibrating air speed instruments and for studying small
airfoils; and the shops for propeller woodworking, assembly of planes,
and wing covering and clopi.ng.l‘?F By November 1918 the experimental
engineering personnel of McCook Field totaled 14 officers and 1,335
c:.:Lvi.Zl.:l.al\ns.l8 The Experimental Engineering Department, under Lt, Col,
Howard C. Marmon (ex~Nordyke-Marmon), was kept quite separate from the
Production Engineering Department located in downtown Dayton, although
both the experimental and production phases of the Air Service came
under the Airplane Ingineering Division headed by C. W, Nash.(ex-General
Kotors) and Lt. Col. Je G Vincent (ex-Packard), These agencies in turn

were part of the larger Bureau of Aireraft Production, set up separately

17. These facilitles are described, with phctographs, in "Organization
and Activities of the Factory Department [at McCook Field] o « o
Nove. 1917-Nov, 1918," in A. S. Historical Section file 360,05,
M¥eCook Field,

18, Compared to production engiaeering, which had 26 officers, 330
civilians; and Mbusiness and military," which had 18 officers,
250 civilians, and 267 enlisted men. See historical questionnaire,
7 Hay 1919, returned by Engineering Division, in A. S. Historical
Section file 360405, McCook Field, :
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from the Signal Corps in May 1918 and headed by John D, Ryan {ex-
Anaconda) .19

The industrial backsrounds of these men who were placed in charge
of air materiel in Jashingbon and Dayton were diverse. Most of them
came from elsewhere then the infant aircraft industry, which underscores
the fact that in 1917 there was no substanbial aireraft "“industry' on
which the Amy could rely.20 The airplane and airplane engine industry
consisted of only 11 firms; its total capitalization was only 15,000,000,
of which over two-thirds was controlled by two firms—~Curtiss (airplanes)
an